Relation between the levels of mRNA abundance and kinetics of protein synthesis in pseudorabies virus-infected cells.
Virus proteins synthesized by pseudorabies virus-infected cells can be classified into five groups on the basis of the kinetics of their synthesis at various stages of the infective process; virus mRNAs can similarly be classified into four groups. To determine whether the kinetics of synthesis of specific proteins are determined solely by the level of abundance in the cells of their mRNAs, we have compared at various times after infection the relative synthesis of these proteins with the relative abundance of their mRNAs. We have focused on two proteins: the 142K major capsid protein, an early-late protein, and the 136K major DNA binding protein, an early protein. The mRNAs encoding these proteins were identified. The relative abundances of these mRNAs in the cytoplasms of the infected cells were found to be the same as those associated with the polysome fractions. The relative amount of the proteins synthesized by the infected cells at a given stage of the infective process closely reflected the relative amount of the mRNA encoding these proteins that was present in the cells at that stage of the infective process. Most virus mRNA species that are present in the cytoplasm of infected cells were represented on polysomes to approximately an equal extent. Some RNA species were, however, significantly underrepresented under certain conditions in the polysomal fractions. We conclude that whereas the amount of many virus proteins synthesized by the infected cells is determined mainly by the level of the abundance of their mRNAs, additional controls operate in the cells that determine the relative rates of synthesis of some other virus proteins.